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41 . (Amended) A pulse oximeter comprising: 

attest first and second light emitting devices; 
tyy at least one light detector configured to receive light attenuated by 

transmission through a body tissue with pulsing blood, the at least one light detector 

acquiring a first signal, based on the first light emitting device comprising a first 

\ 

desired signal portion and^first undesired signal portion and a second signal based 
on the second light emitting d£yice comprising a second desired signal portion and a 




second undesired signal portioo^efqd 

a closed loop adaptive systerr^responsive to said first and second signals to 
provide at least first and second outpbt^signals for use in calculating oxygen 
saturation of said blood. / 
2~4^. (Amended) The pulse oximeter of Claim fyf, wherein the adaptive system 
executes a least squares algorithm. / 

*y (Amended) The pulse oximeter of Claim ^T, wherein the adaptive system 

executes an adaptive algorithm. ^ 

^ (Amended) The pulse oximeter of Claim ^2, wherein the adaptive system 

executes a least squares lattice. j 

5 (Amended) The pulse oximeter of Claim ^ further comprising a display 

coupled to the adaptive system. 

(0 (Amended) A pulse oximeter comprising: 

at least first and second light emitting devices; 

at least one light detector configured to receive light attenuated by 
transmission through body tissue with pulsing blood, the at least one light detector 
generating a first signal based on light transmitted from the first light emitting device 
and a second signal based on light transmitted from the second light emitting device; 
and 

a processor that effects signals representing the first and second signals to 
provide at least one output signal, wherein the processor adjusts itself to optimize 
the at least one output signal for use in calculating oxygen saturation. 
rj ff. (Amended) The pulse oximeter of Claim $ wherein the optimum 
corresponds to execution of a least squares algorithm to convergence by said processor. 
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(Amended) The pulse oximeter of Claim $ % wherein the least squares 
algorithm is a component of an adaptive noise canceler. _ 

^|4j£ (Amended) The pulse oximeter of Claim wherein the least squares 
algorithm comprises a least squares lattice. y 

/©§f{ (Amended) The pulse oximeter of Claim a/, wherein the least squares 
algorithm comprises a least mean squares algorithm. / 

/ (Amended) The pulse oximeter of Claim 40, further comprising a display 

coupled to the processor. 

/Z§^- (Amended) A method of calculating blood oxygen saturation comprising: 

transmitting light of at least first and second wavelengths through body tissue 
carrying pulsing blood to a light-sensitive detector to generate first and second 
intensity signals; 

digitizing the first and second intensity signals; and 

processing the first and the second digitized intensity signals to provide first 
and second processed output signals, wherein the processing comprises monitoring 
an output of the processing, and in response, adjusting the processing to optimize at 
least one of said first or second processed output signals; and 

calculating oxygen saturation based upon said first and second processed 
output signals. ^ 
|^ bft. (Amended) The method of Claim §2f, wherein the optimum corresponds to 
executing a least squares algorithm to convergence^ 

/<| JK- (Amended) The method of Claim ^wherein the optimum corresponds to 
executing an error reducing algorithm to convergence^ 

Ffft- (Amended) The method of Claim #2, wherein the optimum corresponds to 
executing a least squares lattice. 

50- (Amended) The method of Claim §j0>, wherein the least squares lattice is a 
component of an adaptive noise canceler. ^ ^ 

/■] ^f. (Amended) The method of Claim ^ further comprising displaying the 
oxygen saturation. 
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/J^. (Amended) A pulse oximeter comprising: 

at least one light detector configured to receive light of at least first and 
second wavelengths attenuated by transmission through a body tissue with pulsing 
blood, the at least one light detector generating a first signal based on light of the 
first wavelength and a second signal based on light of the second wavelength; 

an analog to digital converter that digitizes the first and the second signals to 
produce digitized first and second signals; and 

a processor that employs an adaptive algorithm to effect the digitized first and 
second signals for use in calculating oxygen saturation. 
ffijf. (Amended) The pulse oximeter of Claim ^Cherein the adaptive algorithm 
comprises a least squares algorithm. - 

^60. (Amended) The pulse oximeter of Claim §^ wherein the adaptive algorithm 
comprises a least squares lattice. 

Z\p\ . (Amended) The pulse oximeter of Claim §0, wherein the adaptive algorithm 
is a component of an adaptive noise canceler. ^ 

2Z§6- (Amended) The pulse oximeter of Claim ^6, further comprising a display. 
(Amended) A pulse oximeter comprising: 

at least one light detector configured to receive light of at least first and 
second wavelengths attenuated by transmission through a body tissue with pulsing 
blood, the at least one light detector generating a first signal based on light of the 
first wavelength and a second signal based on light of the second wavelength; 

an analog to digital converter that digitizes the first and the second signals to 
produce first and second digitized signals; and 

a microprocessor that has a routine that executes a least squares algorithm 
to effect the first and the second digitized signals to produce first and second output 
signals, the first and second output signals for use in emulating oxygen saturation. 
(Amended) The pulse oximeter of Claim wherein the effect from the 
least squares algorithm is to optimize at least one of the first qnd second output signals. 

TJ$$p. (Amended) The pulse oximeter of Claim 66, wherein the least squares 
algorithm comprises a least squares lattice. £g~£$T~ 

2„($6. (Amended) The pulse oximeter of Claim Jp?; wherein the least squares 
algorithm is a component of an adaptive noise canceler. 
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Please add the following new claims. 



jf]&f. A method of determining blood oxygen saturation comprising: 

transmitting light of at least first and second wavelengths through body 
tissue carrying pulsing blood to a light-sensitive detector to generate at least one 
intensity signal; 

processing the at least one intensity signal using a closed loop adaptive 
algorithm to provide at least one output signal; and 

calculating oxygen saturation based upon the at least one output signal. 
T$f$. The method of claim ^ further comprising converting the at least one 
intensity signal to a digital representation of the at least one intensity signal, prior to the 
processing. 

2fj$- The method of claim 97, wherein the at least one intensity signal 
comprises at least a desired portion agyj a noise portion. 

3o^- The method of Claim wherein the noise portion is caused at least in 
part by motion of a patient. ^ 

3[^f . The method of Claim 6©| wherein the noise portion is uncorrelated to the 
desired portion. 

3££2f. The method of Claim 7/, wherein the processing reduces the noise 
portion. - 

The method of Claim Qja, vtfierein the noise portion is erratic. 

5V£4- The method of Claim 09, wherein the processing reduces the noise 
portion. ^ 

%$f&- The method of Claim ^4, wherein the processing is further based on a 
principle that the oxygen saturation charges relatively slowly over short periods of time. 

3£^- The method of Claim §0, wherein the processing optimizes the at least 
one output signal. 

The method of Claim 76, wherein the optimization is defined as operation 
of the adaptive algorithm. 
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The method of Claim ^ wherein the processing converges to optimize 
the output signal based on an error signal. 

(fUA- The method of Claim f^wherein the convergence comprises reducing 
the error signal to below a threshold, j j 

H3 9^- The methoc l of Claim 7J&, wherein the convergence comprises minimizing 
the error signal. y% 

The method of Claim 7/1, wherein the adaptive algorithm comprises a least 
squares algorithm. ^9 

The method of Claim 1/, wherein the adaptive algorithm comprises a least 
squares lattice. 

*(0§*£ The method of Claim ^7, wherein the adaptive algorithm comprises a least 
mean squares algorithm. 

lf<| The method of Claim Qff, wherein the adaptive algorithm comprises a least 
squares algorithm. 

if The method of Claim wherein the adaptive algorithm comprises a least 

mean squares algorithm. 

^(tffi- ^he method of Claim $ , wherein the adaptive algorithm comprises a least 
squares lattice. ^ 

£fffft' The method of Claim 8J$, wherein the adaptive algorithm is a component 
of an adaptive noise canceler. 

The method of claim further comprising filtering the at least one 
intensity signal with a predetermined filter, prior to the processing. 

The method of claim ^? further comprising displaying the oxygen 

saturation. 
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5b$& A pulse oximeter comprising: 

light emitters that transmit light of at least first and second wavelengths 
through body tissue carrying pulsing blood to a light-sensitive detector to 
generate at least one intensity signal; and 

a processor that executes an adaptive algorithm to have an effect on the 
at least one intensity signal, wherein the at least one intensity signal, once 
effected by the adaptive algorithm, is used in calculating oxygen saturation. 

The pulse oximeter of claim Qtf^further comprising an analog to digital 
converter that converts the at least one intensity signal to a digital representation of the 
at least one intensity signal. ^ 

5"2^2. The pulse oximeter of claim o6 t wherein the at least one intensity signal 
comprises at least a desired portion and a noise portion. 

5^9^- The pulse oximeter of Claim ^^wherein the noise portion is caused at 
least in part by motion of a patient. 

5*| 9^. The pulse oximeter of Claim ^ wherein the noise portion is uncorrelated 
to the desired portion. 

55"9& The pulse oximeter of Claim #3, wherein the noise is erratic. 



The pulse oximeter of claim 03f wherein the effect comprises at least 
reducing the noise portion in the at least one^gtensity signal. 

g*j The pulse oximeter of Claim 9Jgf, wherein the effect is further based on a 
principle that the oxygen saturation changes relatively slowly over short periods of time. 

The pulse oximeter of Claim wherein the effect comprises at least 
reducing the noise portion in the at least one intensity signal to provide an optimized 
output signal for use in calculating oxygen saturation. 

^Cj The pulse oximeter of Claim 9JB, wherein the optimum corresponds to 
converging the adaptive algorithm based on an error signal. 

£^1p6. The pulse oximeter of Claim ^7 wherein the converging the adaptive 
algorithm comprises reducing the error signal tcjDelow a threshold. 

The pulse oximeter of Claim £$P, wherein the converging the adaptive 
algorithm comprises minimizing the error signal in a least squares manner. 
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^ £j yz. The pulse oximeter of Claim p8, wherein. the adaptive algorithm comprises 
a least squares algorithm. ^< 

4 3p£ The pulse oximeter of Claim wherein the adaptive algorithm comprises 
a least mean squares algorithm. 

£4|10^. The pulse oximeter of Claim ^8f, wherein the adaptive algorithm comprises 
a least squares lattice. £ *j 

fr£^Q&. The pulse oximeter of Claim 1p4, wherein the adaptive algorithm is a 
component of an adaptive noise canceler. ^ 

(etytyff. The pulse oximeter of Claim 9$ wherein the adaptive algorithm comprises 
a least squares algorithm. 

(4^$ 1" he P ulse oximeter of Claim 9ft), wherein the adaptive algorithm comprises 
a least mean squares algorithm. 

(tf^P^* The pulse oximeter of Claim 9(5, wherein the adaptive algorithm comprises 
a least squares lattice. q^s 

£<jrip5. The pulse oximeter of Claim 1p8, wherein the adaptive algorithm is a 
component of an adaptive noise canceler. 

IIO^yA pulse oximeter wherein intensity signals resulting from light of first and 
seconc^wavelen^ths attenuated by body tissue carrying pulsing blood are effected by 
the operation of a lefe^t squares algorithm, which intensity signals, once effected, are 
used in the calculation onaxygen saturation. 

111. The pulse oxim^tep^f Claim 110, wherein the intensity signals are 
effected to reduce noise in the imeKisity^signals- 

112. The pulse oximetenofcIWi 110, further comprising a microprocessor that 
operates the least squares algorithm, the Microprocessor having digital representations 
of the intensity signals as inputs. 

TV1^5. The pulse oximeter of Claim 1^? therein the microprocessor further 
operates on a principle that the oxygen saturation changes relatively slowly over short 
periods of time. 

7£\ 1 ^- The P ulse oximeter of Claim 1J/f, wherein the least squares algorithm 
comprises a least squares lattice. 
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The pulse oximeter of Claim wherein the least squares algorithm 
comprises a least mean squares algorithm, j 

Jtj \yS. The pulse oximeter of Claim 1 y\ , wherein the noise is caused at least in 
part by motion of a patient. 

751)^. The pulse oximeter of Claim 1^6, wherein the intensity signals have a 
desired portion, and wherein the noise is substantially uncorrelated to the desired 
portion. yj 

7(2 y&. The pulse oximeter of Claim 1 ro^wherein the noise is erratic. 
7^ The pulse oximeter of Claim 1 1<0, wherein the effect of the operation of the 
least squares algorithm is to optimize at least onaof the intensity signals. 

^O^d. The pulse oximeter of Claim 1/9, wherein the optimum is defined as 
convergence of the least squares algorithm basp^on an error signal. 

^r\\yA. The pulse oximeter of Claim 1^, wherein the least squares algorithm 
comprises a least squares lattice. 

#£1^. The pulse oximeter of Claim 1^n, wherein the least squares algorithm is a 
component of an adaptive noise canceler. j cj 

The pulse oximeter of Claim 11^, wherein the least squares algorithm 
comprises a least mean squares algorithm. 

5r*fl2^. a method of determining blood oxygen saturation comprising: 

transmitting light of at least first and second wavelengths through body 
tissue carrying pulsing blood to a light-sensitive detector to generate at least one 
intensity signal; 

processing the at least one intensity signal using a least squares algorithm 
to provide at least one output signal; and 

calculating oxygen saturation based upon the at least one output signal. 
The method of Claim 124/ wherein the at least one intensity signal has a 
desired portion and a noise portion, and wherein the processing reduces noise in the at 
least one intensity signal. ^| 

*^fiffi>- The method of Claim 1^4, wherein the processing is further based on a 
principle that the oxygen saturation changes relatively slowly over short periods of time. 
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1^T7. The method of Claim 1^6, wherein the noise is uncorrelated to the desired 
portion, 

1 Z8. The method of Claim 1 25, wherein the noise is erratic. 

1^9. The method of Claim 1Z5, wherein the noise is caused at least in part by 
motion of a patient. ^ 

I^^The method of Claim 1^, wherein the least squares algorithm comprises 
a least iroan squares algorithm. ^ 

1^/ The method of Claim 1^, wherein the least squares algorithm comprises 
a least scw^res lattice. 

1^2. The method of Claim 124, wherein the processing optimizes the at least 
one output signal, the optimum corresponding to the operation of the least squares 
algorithm - cf £ 

1^3. The method of Claim 1^2, wherein the processing converges based on an 
error signal. . 

134. The method of Claim 124, wherein coefficients applied to the at least one 
intensity signal by the processing are adjusted as a result of the operation of the least 
squares algorithm. 

(jffip. A method of determining blood oxygen saturation comprising: 

transmitting light of at least first and second wavelengths through body 
tissue carrying pulsing blood to a light-sensitive detector to generate first and 
second intensity signals; 

digitizing the first and second intensity signals to produce first and second 
digitized intensity signals; 

processing the first and second digitized intensity signals to provide first 
and second output signals, wherein the processing adjusts itself to optimize at 
least one of the first and second output signals; and 

calculating oxygen saturation based upon the first and second output 
signals. 
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136. The method of Claim 125, wherein the processing adjusts itself to optimize 
at least one of the first and second output signals based on at least one of the first and 
second output signals. ^5^~ 

^1^/. The method of Claim 1^, wherein the optimum corresponds to operation 
of an error-reducing algorithm. ^ j 

9&. The method of Claim 1,2(7, wherein the error-reducing algorithm is a least 
squares algorithm. 

Cjfyfe. The method of Claim 1^8, wherein the least squares algorithm converges 
based on an error. 

The method of Claim 1#6, wherein the least squares algorithm comprises 
a least mean squares algorithm. 

fo I l/l. The method of Claim 1j?8, wherein the least squares algorithm comprises 
a least squares lattice. 

fol^$- The method of Claim 1/fl, wherein the least squares algorithm is a 
component of an adaptive noise cancele^. 

/o ^1/fe. The method of Claim 13^, wherein the first and second digitized intensity 
signals have a desired portion and a noise portion. 

ItfJ^^r- The method of Claim 1<0, Wherein the noise portion is uncorrelated to the 
desired portion. m - 

/&5r145. The method of Claim 1^37 wherein the noise portion is erratic. 

to(f 1/6. The method of Claim 1>l^,^vherein the noise portion is caused at least in 
part by motion of a patient. ^ ^ 

f 0 j \&1 \ The method of Claim 1#§, wherein the processing adjusts itself to reduce 
the noise portion based on at least the first or second output signal. 

/o^1^§. The method of Claim 1^f therein the processing adjusts itself to reduce 
the noise portion based on operation of a least squares algorithm. 

Itfij^fi- The met hod of Claim l^^wherein the processing is further based on a 
principle that the oxygen saturation changes relatively slowly over short periods of time. 

ItO^fo' ^he me ^od °f Claim 1^3, wherein the adjustment comprises adjusting 
coefficients applied to the first and second digitized intensity signals. 
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H\ j^^fi- The method of Claim 1^8, wherein the least squares algorithm converges 
based on an error. /cC^ 

|g^15£. The method of Claim 148, wherein the least squares algorithm comprises 
a least mean squares algorithm. /op 
jj^ ^$156. The method of Claim 1/6, wherein the least squares algorithm comprises 
a least squares lattice. 

llH ^ e met hod of Claim wherein the least squares algorithm is a 

component of an adaptive noise canceler. 

//5^ §k A method of determining blood oxygen saturation comprising: 

transmitting light of at least first and second wavelengths through body 
tissue carrying pulsing blood to a light-sensitive detector to generate first and 
second intensity signals; 

digitizing the first and second intensity signals to produce first and second 
digitized intensity signals; 

processing the first and second digitized intensity signals to provide first 
and second processed intensity signals, wherein the processing employs a 
predetermined algorithm that adjusts coefficients applied to the first and second 
digitized intensity signals, based on an output of the processing, in order to 
optimize at least one of the first and second processed intensity signals; and 

determining blood oxygen saturation from the first and second processed 
intensity signals. ^r- 

The method of Claim 1,05, wherein the predetermined algorithm comprises 
a least squares algorithm. 

fl*1 1^7. The method of Claim 1#5, wherein the predetermined algorithm comprises 
a least squares lattice. 

llfyfib- The method of Claim 1^7, wherein the predetermined algorithm is a 
component of an adaptive noise canceler.^^^ 

/^1^9. The method of Claim 1^ wherein the predetermined algorithm comprises 
a least mean squares algorithm. 
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/26 The methocl of Claim 1^5, wherein the first and second digitized intensity 
signals have a desired portion and a noise portion. 

Itl^ The method of Claim wherein the noise portion is uncorrelated to the 
desired portion. y^O 

/ZZJJ^- The method of Claim 1#6, wherein the noise portion is erratic. 
/Z3 1 ^' The method of Claim 1#6, wherein the noise portion is caused at least in 
part by motion of a patient. ^ ^ 

/2A/l^4. The method of Claim wherein the predetermined algorithm adjusts 
the coefficients to reduce the noise portion. 

\15\$>- The method of Claim \fd} wherein the predetermined algorithm adjusts 
the coefficients to reduce the noise portion. 

/iC 3 ^- The method of Claim 1^ wherein the processing is further based on a 
principle that the oxygen saturation changes relatively slowly over short periods of time. 

IZl^tyf- The method of Claim 1^5, wherein the predetermined algorithm comprises 
a least squares algorithm. /ZS^ 

fZfflffi- The method of Claim wherein the predetermined algorithm comprises 
a least squares lattice. ^ 

The method of Claim wherein the predetermined algorithm is a 
component of an adaptive noise canceler.^ 

/35176. The method of Claim 1£6, wherein the predetermined algorithm comprises 
a least mean squares algorithm. 

171^ A pufee^oximeter wherein intensity signals resulting from light of first and 
second wavelengths atfequated by pulsing blood are effected by operation of an 
algorithm that responds to arteast one error signal, wherein the intensity signals, after 
being effected, are used in the calpiatioh of oxygen saturation. 

The pulse oximeter of Clalfq171, wherein the effect is reducing noise in 
the intensity signals. 1 3 3k 

/J^l^f. The pulse oximeter Claim wherein the effect is further based on a 
principle that the oxygen saturation changes relatively slowly over short periods of time. 
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1^4. The pulse oximeter of Claim \~f2, wherein the algorithm adjusts the effect 
on the intensity signals to minimize the at least one error signal. 

The pulse oximeter of Claim 1^/$herein the noise comprises motion 
artifact noise. ^ j 

|^^l/6. The pulse oximeter of Claim 1^ wherein the algorithm adjusts the effect 
on the intensity signals to optimize at least one output signal resulting from the 
operation of the algorithm. 

l^rj \~fl . The pulse oximeter of Claim 1^6, wherein the algorithm adjusts the effect 
on the intensity signals to minimize the at least one error signal. 
Syf^fa* The pulse oximeter of Claim 17^, wherein the algorithm comprises a least 
P> squares algorithm. j-iq 

Ofi 1 7^' The P ulse oximeter °f Claim 1/6, wherein the algorithm adjusts the effect 
on the intensity signals by adjusting coefficients applied to the intensity signals. 

/<^q1^. The pulse oximeter of Claim l//^wherein the algorithm comprises a least 
squares algorithm. -/ 

/M . The pulse oximeter of Claim 1^1 , wherein the algorithm comprises a least 
mean squares algorithm. 

fif2J§&. The pulse oximeter of Claim 1^, wherein the algorithm comprises a least 
squares lattice. ^ / 

/<^18& The pulse oximeter of Claim 1^, wherein the error signal comprises a 
comparison between a signal and an estimate of the signal. 

The P ulse oximeter of Claim 1j*3^($ierein the estimate of the signal 
comprises a prediction of the signal. 
\qqJ^> A pulse o)toqeter wherein a signal and an estimate of the signal are 

£Ks compai%d in order to produc^san effect on intensity signals resulting from light of first 
' and second wavelengths attenucrt^by^ulsing blood, which intensity signals are then 
used in the calculation of oxygen sk 

186. The pulse oximeter of Claim TS^, wherein the effect is reducing noise in 
the intensity signals. 
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ftfj 1£7. The pulse oximeter of Claim 1^6, wherein the noise comprises motion 
artifact noise. 

The pulse oximeter of Claim 1^6, wherein the noise is erratic. 
/^<J1^0T. The pulse oximeter of Claim Ij^^v&erein the effect on the intensity 
signals is adjusted to optimize the reducing of noise in the intensity signals. 

/^6 1 ^- The P u,se oximeter of Claim 1$^^wnerein the optimization is defined as 
convergence of a least squares algorithm. 

/5^Jl9^- The P u ' se oximeter of Claim 1^0, wherein the least squares algorithm 
j comprises a least mean squares algorithm, 
^ \ 4 /52L?^- The P ulse oximeter of Claim 1^0, wherein the least squares algorithm 
^ comprises a least squares lattice. /V-^ 

/53 ^ e P u ' se ox i meter °f Claim wherein the estimate of the signal 
comprises a prediction of the signal. 

194. kNa pulse oximeter, a processor that adjusts its own transfer function 
/ J^using a^ist squarW^lgorithm to effect intensity signals resulting from light of first and 
' second wavelengths att^uated by pulsing blood in a patient. 

195. The processof\of Claim 194, wherein the effect of the least squares 
algorithm upon convergence is^Q optimize the intensity signals for use in calculating 
oxygen saturation. 

196. The processor of Claim '(^^herein the intensity signals have at least a 
desired portion and a noise portion. 

197. The processor of Claim 196, wh^in the effect is to reduce the noise 
portion. 

198. The processor of Claim 197, wherein the ribi§g portion is uncorrelated to 
the desired portion. 

199. The processor of Claim 198, wherein the effect is to reduce the noise 




portion. 

QQ, The processor oHiiainft 196, wherein the noise portion is at least partially 



> v^'caused^y motion of a patient. 
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